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WHAT

• Establish public, consistent reporting of important biometrics (391)
• Macroinvertebrates (100)
• Periphtyon (60)
• Aquatic Vertebrates (231)

• Explicitly document & report the calculation methods.

WHY

• Enable better diagnosis of B-IBI impairment or other problems.

• Enable better design/monitoring of BMPs or others treatments.

• Alleviate perception of ”secret” methods

• Cut laboratory costs to end users
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You have a low B-IBI score. What now?

• Evaluate why it is low, through Causal Analysis (e.g. CADDIS).

• Design fixes for estimated causes.

• Monitor fixes and see if hypotheses are correct.

• If problem persists, re-evaluate to hypothesize new solutions.

Monitor

Causal Analysis

Low B-IBI

Apply fix
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Causal Analysis

• Guidance for Stressor Identification 
of Biologically Impaired Aquatic 
Resources in Washington State 
https://fortress.wa.gov/ecy/publica
tions/summarypages/1003036.html

• Causal Analysis/Diagnosis Decision 
Information System (CADDIS)
https://www.epa.gov/caddis

This NTA makes additional evidence (biometrics)
freely-accessible, consistent, openly-documented Ecology. Figure 2
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A recent Causal Analysis: Soos Creek

Diagnostics from individual 
metrics go beyond B-IBI 10
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Available diagnostic metrics from a bug sample

sedimentation

organic pollution

metals

These are useful but few. 

Taxonomy labs can provide others, BUT
• Each lab has a different list
• Each lab has proprietary calculations ($)
• Same name, different calculations

Temperature/other tolerances
Habit
Feeding
Reproduction

Consider 
also 
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When B-IBI improvements are slow or subtle…
• Other assemblages may respond at different scales of time/space 

• Other assemblages may respond to other stressors.

Karr and Chu 1997 (EPA/235/R97/001), page 50:  Incorporating several multimetric indexes (fish IBI, benthic IBI, algal IBI) 
into a biological monitoring program is a good way to reflect the condition of assemblages that respond to human 
disturbances at different scales… The result is a synthesis of biological signals revealing the effects of human activities at 
different levels, in different places, on different scales, and in response to a range of human activities.

From EPA/620/R-06/001 figure 27

An EPA example
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Other assemblages sampled around Puget Sound
• Periphyton – National, State, SAM, County surveys, 

• Aquatic Vertebrates – National, State, County surveys

We are proposing the metrics 
in use by EPA (NRSA)

Mostly from USGS  (Data series 
329).  Important storm water-
related results have already 
been presented.
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Benefits of implementing this NTA:

• Provide an extensive list of biological metrics that can 
facilitate causal analysis & monitoring of BMP implementations. 

• Standard set of metric calculations regardless of laboratory used.

• Metrics for multiple aquatic assemblages.

• Metrics can be used to monitor biological trends during climate 
change.
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Questions?

Glenn Merritt
Washington State Department of Ecology 
Environmental Assessment Program 
(360) 407-6777 
glenn.merritt@ecy.wa.gov   
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